Introduction
Since the first reports [1, 2] that the room-temperature, basal-plane conductivities of certain graphite-AsF 5 intercalation compounds are of the same magnitude as the conductivity of copper, efforts [3] [4] [5] [6] There has been much discussion concerning the validity of the claims of Bartlett et al. [7, 8] in detail in an earlier publication [3] was employed for these measurements. The 1-kHz induction field of our apparatus eliminated skin-depth problems, which are known to arise when this contactless method is used with graphite compounds at higher frequencies [5] . The apparatus produces Table 1 , is ~12% about a mean value of 2. As mentioned earlier, loss of AsF from graphite-AsF~ produces a 3 .)
graphite-AsF 6 salt, but addition of AsF 3 to the AsF 6 salt produces the AsF~ compound. Table 2 ized by infrared absorption. Reactions with AsF 3 were in the vapor at room temperature and were allowed a minimum of 12 hours. Thickness and weight determinations were made directly on the samples by removing them from the reaction vessel in the nitrogen-filled dry box. Th~ reproducibility of the data in Table 2 was found to be =0.05 for t/t --o and ±0.7 for a/aG.
If only AsF 3 were removed from CxAsF 5 according to eqn (3) , the resulting material after sufficient pumping time would be c
3~12

AsF 6 •
Furthermore, the reversibility of the process according to eqn. (2) would.
produce the same C AsF_ if the reaction were to proceed to completion.
Although for second and higher stages the fraction of the volatile material that is AsF 5 is always lower than AsF 3 , there must always b~ some AsF 5 removed. Such an effect appears to be indicated by the observation of a small decrease in arsenic content in the C AsF samples
along with a small decrease in thickness ratio, t/t , over long time
periods. This is, of course, consistent with the equilibrium
The data in thickness, and conductivity of these materials, before and after treatment, is presented in Table 4 .
We remarked earlier on the accuracy of thickness and conductivity measurements. Only in Table 4 for all the reacted material; and the conductivities of all the compounds that reacted are significantly reduced.
The lack of reaction with the stage-1 AsF 5 compound was unexpected.
We were finally able to produce a reduction in the conductivity after extended pumping on the sample and adding F 2 , but (of course) this produced a higher-stage material of unknown composition. This lack of reaction until after pumping was observed for two separate samples.
From gravimetry data we observe that fifth-stage c 39
. 
As a further check of our understanding of the chemistry of these compounds, excess AsF 3 was added to the fluorinated sample 13 ( 
Discussion and Conclusions
Our measured values for the basal-plane conductivities of HOPG-AsF 5 , given in Fig. 1 (~-em). This value is approximately half that determined by earlier 100-kHz contactless measurements [1, 2] , which are now believed to be in error because of problems associated with the limited penetration of the 100-kHz electromagnetic fields (5] .
The conductivity cr in Fig. 1 and Table 1 , which represents the conductance of a unit cross-sectional area and a unit length of bulk HOPG-AsF~, is useful from an engineering viewpoint. We would ultimately We can analyze the 1/n dependence of K in terms of the currentlv -J emerging theoretical picture that electronic screening of the intercalant ions must localize most of the mobile electronic charge to just a few carbon sheets on either side of the intercalated gallery [14] . In a simplified version of this picture, we will consider that there are m high-conductivity carbon sheets with conductivity Jh on each side of an intercalated gallery, and that the remaining carbon sheets have a conductivity o 2 , which is presumably much lower. This scheme is shown in Fig. 3 . In this picture the charge profile and scattering mechanisms in the high conductivity carbon sheets are inde~endent of stage, ~· to to point where these sheets overlap. The conductance of the n carbon sheets is the sum of the conductances from the 2~ highly conducting carbon sheets and the contribution from the (~ -2~) low-conductivity sheets. The conductance relative to that of the starting graphite is thus:
13 (5) For large Ewe expect that cr~ ~ crG. The linear least-square fit to the data in Fig. 2 gives K/KG = (-0.4 ± 1.1) + (46.5 ± 3.6)/E, indicating cr < crG for n = 2 through 10. The linearity of K up to n = 2 indicates 1 that the boundary layers do not interfere until n = 2. We interpret this by choosing ~ = 1, for wh~ch case ah/crG = 23 ± 2.
As discussed, the investigations of McCarron and Bartlett [9] have shown that for second and higher stage, the equilibrium of eqn. From the linear fit to the data in Fig. 2 , we can test the ratio of .the number of mobile holes in the carbon sheets to the number of intercalated AsF 5 molecules, usually designated as f. If each AsF 6 ion is associated with one hole, the value for i will be 2/3. For the compound c 8 nAsF 5 the density of holes, E• is given by:
14 (6) where 2~/~ is the fraction of the carbon sheets that receive the charge, and d is the density of carbon atoms, which equals 1.14 x 10 23 cm-1 . c
Using eqn. (6) with the conductivity value found from Fig. 2 , crh = 23crG/~, and assuming a single carrier picture for the conductivity, we can 2 determine a mobility, u = crh/pe = (1/f) x 500 em /V s. A value of f = 2/3 leads to a mobility of 750 cn 2 /v s, which is quite reasonable when compared with recent experimental results [15] .
The break in conductance between stage-2 and stage-1 seen in Fig. 2 is not surprising, since in the stage-1 material each carbon sheet is sandwiched between two galleries of intercalant anions. There must be a good deal more scattering of the electrons for such a configuration, and hence a reduced mobility, as well as the opportunity for greater charge localization than in the higher stages. However, the ease with which AsF_ can be removed from the stage-1 compound leads one to question It will be noted (see Table 3 •2 F 2 , as can be seen in Table 4 . We have been Table 4 ). There is also a 3 -5% measurement uncertainty.
bThe voltage measurements have a 5% ~stimated uncertainty. 
